Physical exercise might influence the risk of oxygen-induced acute neurotoxicity.
Hyperoxia can induce acute neurotoxicity with generalized seizures. Hyperoxia-induced reduction in cerebral blood flow velocity (CBFV) might be protective. It is unclear whether dynamic exercise during hyperoxia can overcome CBFV-reduction and thus possibly increase the risk of neurotoxicity. We studied CBFV with both-sided transcranial Doppler with fixed transducer-position and heart rate under increasing hyperoxic conditions in nine professional military oxygen divers. The divers performed dynamic exercise on a bicycle-ergometer in a hyperbaric chamber (ergometries I-III, 21kPa, 100kPa, 150kPa pO2), with continuous blood pressure (ergometries I, II), end-tidal CO2 (PetCO2; ergometry I) being measured. Systolic (CBFVsyst) and diastolic CBFV (CBFVdiast) readings at rest decreased with increasing pO2. During exercise, CBFVsyst and CBFVdiast significantly increased in parallel with increasing pO2, despite reduced flow velocities at rest. CBFVsyst increased from 65.0 +/- 11.3 cm/second at rest to 80.2 +/- 23.4cm/s during maximum workload (n.s.), diastolic from 14.5 +/- 4.1 cm/second to 15.6 +/- 7.5 cm/s (n.s.). PetCO2 increased from 43.4 +/- 7.8mmHg to 50.0 +/- 7.5mmHg. CBFVsyst increased from 58.2 +/- 16.5 cm/second to 99.7 +/- 17.0 cm/s (p<0.001), diastolic from 14.0 +/- 10.7 cm/second to 29.4 +/- 11.1 cm/second (p<0.01). CBFVsyst increased from 54.4 +/-15.0cm/second to 109.4 +/- 22.3cm/s (p<0.001), diastolic from 14.7 +/- 10.4 cm/second to 35.5 +/- 9.3 cm/second (p<0.01). Physical exercise overrules the decrease in CBFV during hyperoxia and leads to even higher CBFV-increases with increasing pO2. A tendency towards CO2 retainment with elevated PetCOz may be causative and thus heighten the risk of oxygen-induced neurotoxicity.